Introduction
There are three subspecies of Houbara bustard, Chlamydotis. The subspecies Chlamydotis undulata undulata inhabits the North African range; Chlamydotis undulata fuertaventurae lives only on the Canary Islands; and C undulata macqueenii is found from Sinai eastwards, probably including the eastern edge of the Nile Valley where it may live sympatrically with C. u. undulata (Cramp and Simmons, 1980 Mayaud, 1962; Dementiev and Gladkov, 1968; Cramp and Simmons, 1980) . In Algeria, eggs are found as early as November or as late as June (Cramp and Simmons, 1980) . The Houbara bustard is known to lay between one and four eggs on alternate days (Heim De Balzac and Mayaud, 1962;  Etchecopar and Hue, 1978; Mendelssohn, 1980; Urban et al, 1986) . According to Cramp and Simmons (1980) (Brillard, 1982) . Sperm storage duration is usually defined as the interval between the last insemination and the laying of the last fertile egg (Lake, 1975) . Sperm storage duration is an important component of the fertile period of the female and, in practice, must determine the frequency of insemination (Brillard, 1982 (Birkhead and Moller, 1992 (Birkhead, 1988) .
The effect of number of spermatozoa inseminated on fertility was estimated by adding the quantity of spermatozoa insemi¬ nated before laying for the following intervals: 3-6 days before laying, [3] [4] [5] [6] [7] [8] [9] [10] The majority of males displayed from December to July but some were observed displaying almost throughout the whole year (Fig. lb) . Maximum numbers of displays were observed 2 weeks before the peak of laying and the display cycles of the two subspecies were synchronous. There is a correlation between testicular production of spermatozoa and testes weight (Sauveur, 1982) . Even if the concentration of spermatozoa in the ejaculate does not exactly reflect testis sperm production (de Revier, 1982) (Sharp, 1980) . According to this hypothesis, domestic species such as hens characteristically lay eggs during an 8-9 h period of the day in sequences with the first egg being laid early in the day and successive eggs being laid later on successive days until the sequence is completed (Sharp, 1980 and, in many species, these events occur very close together (Sauveur, 1988 (Sauveur, 1982 (Sauveur, 1982 (Birkhead and Moller, 1992) . In sandhill crane, the second egg of the two-egg clutch is laid 3 days after the first egg, and the crane apparently ovulâtes about 6 h after the first egg is laid. The egg therefore spends 66 h in the oviduct (Gee, in Birkhead and Moller, 1992) . The ancient murrelet lays its two eggs 8 days apart (Astheimer, 1985) (Moller, 1988) , with a strong positive relationship between ejaculate volume and both body and testis size (Moller, 1988 (Moller, , 1991 (Sauveur, 1988: 0.05-0.25 (Sauveur, 1988 : 5 109-8 x IO9 spermatozoa ml~* ). Sperm concentration is unrelated to body size but there is a strong positive correlation between sperm concentration and testis size (Birkhead and Moller, 1992) and for number of spermato¬ zoa per ejaculate (Moller, 1988 (de Revier, 1985; Sauveur, 1988) . This observation can be explained by the fact that after 3 days there is some stabilization of the sperm reserve inside the ductus deferens (de Revier, 1985) . However, correlation between number of spermatozoa collected and number of spermatozoa produced by the testes increases with the frequency of collection (de Revier, 1985) . In chickens and guineafowl it has been shown (de Revier, 1982) Revier, 1982) and more than 20 IO9 spermatozoa per week (Sauveur, 1988 (Sauveur, 1982) or capercaillie. For the latter species, Parker (1989) found that the maximum sperm storage duration after natural copulation was 26 days. The longest known period of sperm storage occurs in domesticated turkeys, with a mean value of 43 days and a maximum of 72 days (Birkhead and Moller, 1992) and the shortest period of maximum sperm storage occurs in the ring dove and is 6 days (Zenone et al, 1979) .
Embryo mortality in Houbara bustards increased when inseminations were performed more than 10 days before laying. A decrease in the viability of eggs fertilized by spermatozoa that have been stored for a long time has been shown in numerous species such as turkey, chicken, mallard and Japanese quail (Birkhead and Moller, 1992) . In chickens, the maximum duration is 35 days, but the probability of an egg hatching after 20 days is low (Lodge et al, 1971 ). Nalbandov and Card (1943) 
